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Nonmetallic technologic investiszations of the U. §. Bureau of Mines are 
iquartered at exoeriment stetions in three widely separated localities 
the United States. During 1936, the Nonnetals Division of the Technologic 


“ch vas formally set uo by combining the direction of the work of these 
nrée exTsrinent stations under ore adaiinistration. 
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Tre New Srunsvick (N.J.) station which in the nest hes been known as the 
oxmetellic Minerals Experiment Station, is henceforth to be at Collese Parx, 
Its, as part of the Bastern Experiment Station, and its »rincinal activities 
i..tte related to the nonmetallic resources of the Eastern and New Encland 


"2208s e 


The Scuthern Experiment Station at Tuscaloosa, Ala., has as one of its 
“rortant functions the study of the-nonmetallic resources of the South; and 
‘<tlarly, the Northwestern Exn2riment Station, Seattle, Wash., investigates 
escurces Of a nonmetallic nature in the northwestern vortion of the United 
273, Tre Ure Testing section of the Metallurgical Division at Rolla, Mo., 
“2 heno, Neve, examines both metallurgical and nonmetallic ores. In each 
one however: the results of a varticular investigetion at a station are. 
s-letle and, in many cases, applicable to deposits throughout the United 


for convenience in classifying, the technologic investigations of the 
“reau on nonmetallic minerals have been arranged in the following groups: 


« Cccurrence, comnosition, and vroperties. 

- Purification, preparation, and beneficiation. 
- Frocessing and utilization. 

- New facilities for new vroblems. 


the invastigetions are broader than the group in which they are placed, 
 zroucing is justified by the emphasis of the work. 


8 Bureau nf Mines will welcome reprinting of this paper vrovided the 
folloring footnote acknowledgment is used: “Reprinted from U, S. Bureau 
“ines Information Circular 6954." 

aoa Engineer, Nonmetals Division, U.S. Bureau of Mines Eestern Experiment 
_ Station, College Park, Md. 
i associate Chemical Engineer, U, S- Bureau of Mines, Washington, D. C. 
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I. C. 6934. 
I. OCCURRU.:CE, COMPOSITION AND PROPEETIES 


Refractory and ceramic materials with varying characteristics are sought 
by many industries. At present, larse quantities of these raw materials are 
imported and transported long distzaces. To assist industries using these 
commodities, several investigations are in progress to permit utilization of 
existing American deoosits by improving their characteristics. 


Silica Sands 


Glass manufacturers on the Pacific coast now imoort most of the sand they 
use from Belgium. Lixewise, a larze vortion of the foundry sand is imnportes. 
Previous studies on kaolins of the Pacific Northwest indicated that the sans 
washed from these xaolins mi ht be suitable for glass manufacture. 


To date, none of the sands examined were »ure enough, in the ori-sinal 
condition, for slass, althcuzh several were nurified by removal of iron 
imourities by table and nagnetic concentration. Glass-melting color tests 
indicate that they can be used in certein gredes of the clearer slasses. 

At least one foundry has made successful commercial tests from rock denosits 
to replace imported sands or dom=stic material which must be transvorted 
great distances.4/ 


Chromite 


A comestic source of chrome is being sought. Several denosits are knom 
to occur in the Pacific Northwest, and several of these are attracting atter- 
tion of mining interests. liuch of this chrome is now being imnorted, and it 
is axpected that the investigation recently initiated by the Bureau will sno 
the way to use of these domestic chromite devosits for "shave" and "ylastic" 
chrome refractories as well as encourage utilization of this refractory 
material in western metallur:ical industries. 


Olivine 


Large quantities of refractory olivine rock hnve been found on Cypress 
wsland in Puget Sound and vicinity. Olivine is the natural rock mixture of 
minerals forsterite (2 Mg0.Si0o) and fayalite (Fe0.Si05). It is more refrac 
tory than soapstone and tale and is much harder in the original state. Its 
refractory qualities should make it highly desirable for metallurgical 
purposes, and an investigation of the utilization of these northwestern derc 
is being continued. 


Wilson, Hewitt, and Zvanut, F. J., The Properties of Quartz Sands Washec 
from Kaolins from the Pacific Northwest: Univ. of Washington Eng. Bx. 
Bull. 88, 1936, He pp. 
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Soapstone 

The extensive denosits of tale and soapstone in the Pacific Northwest 
e cromoted investigations of their use for ceramic purvoses. This study has 
r vontirued from the previous year and has shown that under certain condi- 
n3 the tale may be added to portland cement for intermediate refractory 
x ard to chrome cement for higher-temverature refractory purvoses. A 
‘ininary report of this work has been published and the investization will 
ccrtinued during the coming year to complete it.5/ 


Pumice 


Aithoush the Bureau is conducting no work on pumice and pumicite at 
sert, considerable interest is beinz shown in these materials. The 
Be scare and hysteria have prompted many abrasive users to seek sub- 
utes for trinoli and other silicosis—vroducing abrasives. The United 
‘es has an abundance of volcanic pumaceous min2rals, of which pumicite 
tice powder) has long been recognized as an acceptable polishing powder. 
ever, the relative effectiveness of various gredes suitable for many 
roses and the abrasive qualities of various devosits is not availeble. 
tle is known about the tendency of these minerals to »roduce silicosis, 


-, is therefore a problem of Nation-wide importance that deserves the 
e.tion of the Bureau. 


Ssectrogravhic Analysis 


The spectrograph, a new tool recently developed for analysis, offers 
4 ard simple method of identifying and estimating minerals. In the 
“) however, quantitative determinations by the spectroscove have been 
--2d mainly to metal fields, and those methods have not been applicable 

connetallie minerals. A modification of conventional vractice has been 
e as remit estimates of the quantity of the comnonents so that it will 
ssitle to estimate unknown substances with a reasonable degree of pre- 
ah This investigation is just being started, and it is exoected that 

‘es.red increase in precision will take about 2 years! work. This 
sl cut the cost of analytical determinations in numerous industries and 

“a convenient tool for analytical use. 


Cracking of Boiler Steel 


Since "caustic embrittlement" has long been regarded as a cause of boiler- 
Sa cracking, numerous emnirical vreventatives have been suggested. The 
2. Las now determined that this action does not take place unless certain 


“43 of silica are also dissolved in the caustic boiler water .6/ This 


' 
Tires 
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*-«800, Hewitt, and Pask, J. A., Tale and Soapstone in Washington. Am. Inst. 
4in. and Met. Eng. Contrib. 99, February 1936, 25 pp. 
Sctrceder, W. C., and Berk, A. A., Action of Solutions of Sodium Silicate 
aad Sodium Hydroxide at 250°C, on Steel under Stress. Am. Inst. Min. and 
Het. Eng., Teche Pub. 691, Metals Technology, January 1936, 14 »vv.; 
fetruary 1936, 14 po.; Combustion, vol. 7, noe 8, February 1936, pp. 29-33. 


a ane 


Google 


fr 7} 
Le. See x 


eagrrradicttiong in toiler failures . reliving to extend + study of mineral 
egratituents of tne water. Wide eantion was siven to tnece findings and 
eetrugiaotie cooweretion from tre aie reecwater eee eee Subcommittes of 
tre see pjoeclety cf jiecnanical Engineers resulted. This subcommittee 
ruiuved a ¢ year fund by suvscrixrtion to continue tre hicthly oromising lead 
repr teed last year, namely, that silica dissolved in a caustic boiler rater 
{a necesunary to cause the steel to creck. Conditions for auznenting and for 
ee nis cracking have bean studied. Certain oxidizing agents inkit: 
t, expecially thie nrerence of scdium chromate. It hes also been found that 
Jivgtnin ee certain clacses of tennins can inhibit this effect. On the other 
hand, not only sodiwa silicate in the caustic toiler water but also dissolved 
titnantum oxide, gsrmaniun oxide, and antimony oxides have been found to 
cuntribute to cracking. The nature of the cracks has been definitely shor 
tu be intcrerystalline, and, in the case of caustic boiler water, ‘cracks 
could only be vroduced in steel under stress. However, in a sodium nitrate 
sulution it was found »ossible to bring about the same cracking or steel 
which was not under active stress cut had merely been cold-worked. Sodiuz 
nitrate solutions, if pure, cause no such intercrystalline cracking, but if 
a tiny amount of soluble man.sonese salt is present, the steel actually faiis 
arart in afew days. It toox over 2 years to learn how to »roduce the crac:- 
Ine, and now that it can be ornduced at will vary active research is in nro= 
on a wide varlety of ways to mitigate the trouble. Results to date indicate 
that caustic solutions alone do not embrittle steel. Although silica usuail, 
is the troublesome comonent, it has been found that titanium dioxide will 

asult in cracking unger similar conditions./7, 8/ Important financial 
surport for continuing this investigation has been made in the last year by 
the Assoclation of American Railronds. 


ct 


In connection with industrial water nroblems, additional investigation 
by tha gureau is highly desirable. Water is one of our most important miner: 
Tho U. S. Geological Survey gages streams and analyzes the water. The U. &. 
“ublie Health Suorvice and similar organizations look after biologic and toxi: 
dinpurities. The U. §. Bureau of Mines should aid the mineral industries in 
the economic dignosal of their wastes, which, if discharged into streams, 
woud damnase tha water for domestic and industrial use. Among the »vroblems 
that the Bureau should investisate are the reduction of acidity and mineral 
sentent of waters frem mines and mills and the cisnosal of brines from oil 
Sields. As a res on of these investications it might »rovose economic metho 
for cauntrellings the nuisance at the source thereody avoiding the too rigorous 
patite control thet tends to drive industry avay. 


cae 

ie Schroeder, We Ce, and Portridse, BE. P., Exrect of Solutions on the Erdu> 
ef Lewecarbon Steel under Eeveeted Torsion at YseoR.(250°C.): Joint 
Reeenreh Committee cn Roiler Peedwater Studies Frosress Report 7 
reerinted from An. Soo. Mech. Bus. Trans. for dore 1, 1930. 

S chek foeser, Ne Cia Rees, As Ash. ana Jat riel,y £ivon, ote Solubility Equil 
oc SOs a St sete: a8 ee from 180 to s50°C. , 
dae Frreot of Sodium Eydroxide and Sodius Carbonate: An. Chen. Soc., 
Ves oe Levin, ve S43, 
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II. PURIFICATION, PREPARATION, AND BENEFICIATION 


Meny nonmetallic mineral devosits are unsuited to commercial use unless 
tied. To render them of utility commercially, impurities must be removed 
the minerals treated to give them more desirabls characteristics. This 

ves study of methods of nurifying to determine the conditions of flotation, 
eration, magnetic or air separation most suitable, as well as investiga- 
f otn=r special methods. 


rn 
0 


Lithium Minerals 


an increasing demand for lithium commounds has been noted during the last 
vears, yet the supply of the mineral heretofore used as the source of 
iun--amblygonite (a lithium alunino-phosphate)--is becoming increasingly 
rtaing When this mineral fails to meet the demand, snodumeme, a lithium 
*r0-silicate of "feldspathoia" behavior which occurs in large amounts in 
rh daxota and Worth Carolina, may serve as the next most suitable source. 


ine of the most spectacular discoveries of the year is the finding by the 
su Of fines that this lithium feldsnar, spodumsne, in passing to its high 
srature or "beta" form, is so exnanded and weakened that it can be rubbed 
tt a powder and sevarated from gangue minerals by air seoarating or 

sn.rg methods. This is trve even on lumps of ore as large as one's head. 
iil pernit concentration of low-grade ores not previously regarded as 

om.¢ and provide a suvply of chsaap concentrate for the growing and pro- 

7g litcium cnloride, lithium hydroxide, and lithium carbonate industry. 

a oreduct is also expected to be of value in making high-lithium glass 
riy, thereby obtaining glass of increased toughness, esvecially for shapes 
can te cast directly.9/ 


acter method for the recovery of lithium from spodumene has been 

~ed ty the Bureau. By adapting the chloride volatilization process, it 
-ourd rossible to extract lithium in the form of chloride from a spodumene 
citrate. Limestone and calcium chloride are mixed with the spodumene and 
“-xture heated in a rotary kiln to at least 1100 Cus permitting 95 to 98 
SL. Volatllization of the lithium. A Cottrell precivitator will catch the 
<i ccloride fume from the partly cooled gases. The residue, if fired to 
‘ering temperature, is a white portland cement. This work on making low. 
2 stodumene ores available to the lithium industry is now complete and 

te tutlished shortly as a Report of Investigations under the title, 

‘ride Volatilization of Lithium from Spodumene", by Foster Fraas and 

‘+ nalston. 


-.2 investigations on this mineral have been gratifying in that two 
af 


-actory recovery methods are now available. 


_ 
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s, Foster, and Ralston, 0.C., Beneficiation of Snodumene by Decrepitations 
Heport of Investigations 3336, Bureau of Mines, 1937, 13 pp. 


Google 


I. C. 6934 
Tale 


; At present, most "pure" tale is imported from Frence, Soain, anc Italy, 
and a satisfactory domestic source 1s in growing demand. Certain tales in 
northern New York are mixtures of tvo commonents of nonuniform provortions. 
An investigation is now in progress in converation with the industry to 
separate the "tremolite" commonent from the "talc" and to standardize on 
uniform proportions of these two conmzonents. The investisation has already 
shown that the tale is readily sesarated by froth flotation. It differs, 
however, from the usual froth-flotation problem, in that the tale is readily 
floated. Whereas, tne usual oroblen is to find a suitable reagent to float 
the one component, the difficulty here is to avoid flotation of the treno- 
lite. Considerable progress is being node, and it is hoped that the resuits 
will be ready for publication within the next few months.10/ 


Kyanite 


This mineral, which withstands hich temoeratures and has other qualities 
that make it suitable for refractory manufscture, has been used in increasir: 
quantities during the »ast few years. The kyanite deposits in the South- 
eastern States almost invariably contain large quantities of imourities, 
esvecially iron, and much difficultv has been encountered in davising pro- 
cesses satisfactory for the recovery of a commercial grade. Bureau studies 
have shown that, with certain modifications, the most generally ap»vlicable 
process of concentration is froth flotation. Recent tests using reagents of 
the oleate type, esvecially a crude form of soap, have been quite successful. 
Agzlomerate tabling has also been found of great value for certain simpler or 
For this work, only ore coarser than 100-mesh and smaller than about 20—mesn 
is adaptable. <Any flotation collector that films the kyanite selectively 
may be used and followed by acdition of about 1 percent of fuel oil to drins 
about agglomeration of the wet nuly. On passing over a concentrating table 
the large feathery floccules are carried off in the cross water. Exceeding 
high grade concentrates of kyanite have been prepared in this simole manner. 
A year ago tne industry thouzht it wanted an imvortant amount of its kyanite 
in coarse pieces to maxe grog for ceramic shapes. The coarse grog was to ma. 
up the backbone of the structure, its interstices to be filled with finer 
grog, and finally a binder of refractory clay to be used to fill the small 
voids. It has now becoms increasingly apnarent that most kyanites are too 
weakened by heating through their inversion temperature into mullite, and the 
chalky material is not strong enough to make grog. An increasing use of 
finely divided kyanite is now developing. This favors the use of froth 
flotation for concentration. | 


The Nonmetallics Station has been working on the adaptation of raw kyar: 
to the demand for grog. Under 4 percent addition of magnesia to a pure, fire 
divided kyanite causes it to knit tozgsther densely and with little loss in 
melting point, so that the fired bats can be crushed up into coarse, derse ¢ 
However, 4 percent megnesia leaves the material subject to heat shock and 
spalling. Lesser amounts demand higher temperatures of firing. Another 


Clemmer, J. B. and Cooke, §S. R. B., Flotation of Vermont Talc-Magnesite 
Ores: Report of Investigations 3314, Bureau of Mines, 1936, 12 pp. 
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a5 lt. isc to ute a certain amount of precalcined kynnite fines, rhich 
excand on heating, to mix with raw kyanite fines, wnich exsand frectt;y 
ersion, and a small amount of bond clay which snrinks considerably, 
cuiting mix having little change in dimension on firing. This material 
nsuitacle for use as grog, or shapes can be made of this mix direct, 
« any further work tnan molding them before firing. Such a nat‘rial could 
eused to advantase in a raauming mix for lining furnaces. In incustirizs 
rigk resistance to slageing action is needed, as in glass melting, 
aterials should also be suitable. When our ordinary American kyanites 
sen adapted in some such way as the above, to compete with imoorted 
cyanite which does not weaken so sreatly on first calcination, the 
tor American kyanite should be much larger. <All Indian kyanite is now 
-recalcined, crushed and sized and made uv into grog bodies and fired 
-. the final shanes.11/ 


Removal of Iron from Nonmetallic Minerals 


“e@ results of the kyanite investigations on removing attached iron from 
2.1i¢ Minerals have been highly encouraging and should be applied to 
u-rerals. In many cases, undesireble iron stains will imnair the 

J of otherwise useful minerals, including glass, sands, feldspar, 

8, Clay, barite and spodumene. In order to render them marketable and 
‘Tease the necessity. of getting pure minerals from different points, it 
sv:d highly desirable that vrovision be made for extending these 
‘scetlons. By so doing, the necessity of importing them from Eurone 

ite reduced. White clay is needed for paper making and lithium minerals 
2 for production of very tough glass must be low in iron. 


Clay 


--2 Mineralogy of clay has been obscure, and few mineralosists know 
; deal with ordinary, finely divided clays. The past 10 years has seen 
re actlication of X-ray crystallography to clays, with the result 

° now know that clays vary according to the clay minerals present, their 
i stribution, and their contamination by minerals that are not true 
t-nerals. The only means of separating clays into frections has been 


a “AY, 


2 Ges tetion methods, which tend to separate fines from coarse. 


-“2 tossibility of froth flotation in connection with the prenaration 
*8 Tor ceramic use was undertaken in cooperation with the Tennessee 
a authority to determine whether local domestic clay might be utilized 
“2 Zanufacture of porcelain ware. A great deal of the vrocelain used 
-nited States is imported because of the suonosed absence in this country 
tis actory clay from which to manufacture rorcelain. Except for the 
of mica and other deleterious constituents, certain of these local 
-° Clays might be satisfactory. New reagents for collecting minerals 
“2eced, but efter developing them the work was simplified. It is possible 


- <M 
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s"eara, R. G. and Gandrud, B. W., Concentration of Georgia Kyanite Ore} 
An. Inst. Min. and Met. Eng. Contrib. 98, 1936, 3 PPe 
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first to float off the colloidal matter, which in this instance is neinly 
halloysite; second, the more granular kaolinite concentrate; next, a semiclay 
mineral, of granular characteristics, called hydromica and probably actually; 
a sericite of low alxali-metal content; then, the fine, unweethered mica; tre 
the fine quartz; and finally, the feldsnar in the mixture is left. These 
flotation tests, using suitable reagents, resulted in a good sevaration of % 
clay from undesirable impurities, althoush certain difficulties in the manir- 
ulation during the casting of the mold have been reported. 


cr 


These favorable results, which should have vossibilities in connection 
with clays for various purposes, indicate that it is a new cevelorment in Ciz 
preparation. They have also shown that a reel need exists for better Americ: 
clays. Imports of special clays total over 200,000 tons during our rorst 
depression years and rise to nearly one-half million tons in times of vroszre: 
American clays are mixtures of several clay minerals and finely divided 
extraneous minerals. As a rule, the clay minerals are in the wrong cronorti 
for best utilization. 


The Bureau of Mines has aoplied a new tool to clay fractionation. It i: 
froth flotation, which in the vast has been used only for removing discolor: 
impurities. The results on two clays tested in a preliminary way show that 
it is possitle to prenare fractions of a clay that are ceramically very 
different. By recombining some of the fractions in more desirable proportic 
better wet-working and burning characteristics are obtained. This separati» 
gives a means of control that was previously lacking and was remedied only © 
using clays from a wide variety of sources and often from distant points. 


Flotation Avnlied to Other Minerals 


The flotation reagents that worked well on clays had shown unusual behsa 
on the mica, quartz, and feldspar in these clays, so a small amount of wors 
been cone on quartz-feldsnar mixtures and mica mixtures with each. Whereas 
flotation separation of feldspar-quartz mixtures in the past has resulted in 
flotation of feldsnar away from quartz, this new style of reagent floats aus 
in the presence of feldspar. Due to dwindling supvlies of high-grade felds= 
in the Annalachian East, such a senaration is of great importance, and a 
patent apolication has been vlaced with assignment to the Secretary of the 
Interior as custodian for the public. 


Ground mica, as fractionated by flotation, is also of interest. It is 
possible to obtain mica fractions of very low density ver cubic foot - a des 
able characteristic. It is also vossible, by this method, to eliminate grit 
materials (quartz and feldspar) very simly. Agglomerate concentration met} 
as mentioned above in connection with kyanite, have also been initiated and 
found applicable, at least to some of these mixtures. The field is attract: 
and now that we, seemingly, have a satisfactory set of mineral-filming azen* 
the application of flotation and agglomeration in this field should be vushe 
rigorously. 
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It is hoped that this application of froth flotation and table agzglomera- 
on can also be extended to a number of other minerals that now are mined only 
=n found sufficiently pure. The diatomites, the pyronhyllites, the »umicites, 
2 eypsites, and other minerals, when occurring as finely divided materials, 
> usually contaminated and disregarded in spite of their great abundance and 
yseness to markets. 


Sizing of Powders 


An air elutriator develoned by the Bureau to separate powder into several 
ag with considerable precision has been applied to the senaration of vowdered 
tetallic materials in connection with research on ground talcs, pyrovhyllites, 
ients, and other nonmetallics. 


Another method of sizing and separating particles has been recently 

covered, which utilizes their tendency to polarize electrically during heating 
ceoling. This method of savarating, which for convenience may be called 
‘salectric sevaration, has been applied to the removal of mica from beach 

in California. It is entirely vossible that other applications of this 

iple may be exoected. For example, a method for the sevaration of feldspar 
quartz (other than by handpicking) has bsen needed for many years. 

~ve manufacturers also need a method of freeing coarse particles of pure 
..te from contaminating quartz end other minerals. At present, the only 
sfactory grede of kyanite for most nurnoses is that brought from India. 
evaration such as that referred to above might place the American product 


2 comparable basis. 
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Barite 


This mineral is now used extensively in the manufacture of paint, doth 
ground bDarite and for making lithopone. It is also used for making barium 
aicals and as a mineral filler. As the domestic sources are limited, much 
‘ce present supply is being imported. The Southeastern States have many 
‘‘sered and rather low-grade deposits of limited tonnage which would require 
-acment to be utilized. 


Toe three available types of ore include (1) high-iron ores of the 
setwater (Tenn.) district (2) high-silica ores of the Kings Creek (S.C.) 
‘trict (3) the ores of Bibb County (Ala.) contaminated with calcium fluoride 
i calcium carbonate. 


recently completed work shovs that excellent removal of impurities is 
ss.tle on the first two tynes of ores by means of froth flotation. For 
“2. purposes, the third type can also be cleaned and utilized as a filler 


-or the pigment trade where the color is not objectionable.12/ 


{Pe ETE TPT : 
~'Meara, R. Ge, and Coe, G D., Flotation of Southern Barite Ores: 
An. Inst. Min. and Met. Eng. Tech. Pub. 678, 1930, 6 pp. 
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III. PROCESSING AND UTILIZATION 


Many nonmetallic minerals ara available inwlatively cure form and in 
large amounts. Investization of suitable methods of utilization can result i: 
great benefits and several such »roblems ere now in prozress. 


Retardation of Portland Cearent 

A study of the factors involved in the reterdation in the rate of settir 
of portland cement is important both to cement manufacturers and to those it: 
ested in gypsum or anhydrite. Recentiy, a lonz research on the vnossibility 
of substituting anhydrite (CaS0)) for gyosum (CaS0y.2Hs0) in the retarding o: 
set of portland cement has been completed. A certain permissible substitut-s 
was found and the results will be forthcoming in a technical paper to be 
published later. One immortent b:nroduct of this work was the discovery th:- 
the water“vapor distilling out of the gyosum has an important effect. 
Omitting gypsum entirely ano..substituting steam seasoning at temoeratures 
common to clinker-grinding bell mills (in the range 1052120° C.) the resultin 
ground cement is actually improved in many of its nronerties. Perfect contr 
over the rate of set can be obtained through a function of the temperature c: 
seasoning by regulation of tne amount of water vapor absorbed. The higher 
the temperature, the less water vanor the cement can take up. Cements heave 
always been steam-seasoned unwittingly in the nast and undsr imperfectly 
designed conditions, due to the water content of gypsum. Therefore, this ~o: 
has added an important new elenent of control over properties of vortland 
cements.e In addition, it makes possible a clinker ground to a finer dezree, 
with a resulting cement of higher strength. The manuscript describing these 
results has been comoleted and will be published early in 1947 as a Bureau oa: 
Mines Technical Paper.13/ 


Poczuolanic Minerals 


In making a mortar or cement, the exnansion or contraction during sett: 
(usually caused by lime) is highly imvortant and for many vurnoses, it is 
desired that this change in volume be kent to a minimum. The old Roman ‘poz: 
cements were excellent in these qualities and recently, on the West coast, + 
pozzuolmic minerals have been used successfully, esvecially as part of the 
concrete mix in large structures. In these cases, lime is taken up as fast 
it is liberated from the hydration of the cement, thus causing little diffic 
In the present program of the Bureeu, it is proposed to study the preparetic 
of bstter pozzuolanic minerals by processing those that are cheaply availatie 
but not sufficiently active, rather than by making a comparison of available 
ones. The first step in the investigation has been to study the interaction 
of representetive minerals vith lime solutions in a dilatometer where volume 
changes indicate the apvroach toward completion of the reactions. In additi 
X-ray studies, measurements of the conductivity and vlasticity of various 
mixtures are also being made to correlate the various vroverties of these 
POzzuolanic materials. 


Roller, Paul S., Seasoning of Portland Cement at Elevated Temperature: 
Ind. and Eng. Chem., vol. 28, March 1936, pp. 362-309. 
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Hydration of Lime 


Tne characteristics of the limestone from which mortar is made have an 
nortant bearing on the manner of hydration. The »lasticity of the resulting 
rtar is highly important, yet little is known about the factors that make 
r jesirable characteristics. A study of changing convosition of the lime- 
coe as it affects the hydration of lime is now in progress. Physical tests 
viasticity, rates of setting, and putty volume are being considered with 
scial attention to temperature. The results, to date,. show that nlasticity 
vary decidedly a factor of slaking temperature, and this temperature 
cands upon the magnesia content of the original limestone. For example, 
.wnitie (magnesia) limes are imoroved in most cases by decreasing the free 
mesia present. These studies are now nearing comoletion, and a manuscript 
scribing the characteristics of limes produced from various limestones 
ole be ready within the next few months. 


Potash 


ror the past several years, an investization has been in progress to 
-sraine satisfactory methods for the extraction of potash from polyhalite. 
> reduction process was studied in some detail and tne investisation has 


n Seen concluded.14, 15/ 


Chean Electric Pover 


¥Wth increased interest in the utilization of low-cost hydroelectric 
‘87, many nonmetallic minerals justify attention. The bleaching of clay 
‘s.ectrodialysis" has been shown in the laboratory to be an effective 
/ obtaining good-quality clay. The most important cost factor is the 
rer requirement. This treatment, which is electropurification of a non- 
a.lic material, can be apnlied even to common brick clay. It offers a 
2id that justifies considerable investigation, and by cooperation with 
“87 azencies at present engaged in investigations relating to utilizing 
ciric tower the nonmetallic mineral industry can look for several new 
“2lonnenta. 


| Fraas, Foster, and Partridge, Everett P., Potash from Polyhalite by 
reduction Process. Extraction of Potassium Sulvhide and the Pro- 
duction of Potassium Carbonate: Ind. and Eng. Chem., vol. 28, 1930, 
rp. 22l--229. 


| fraas, Foster, and Partridge, Everett P., Potash from Polyhalite by 


reduction Process, IIIs Ind. and Eng. Chem., vol. 28, 1930, 
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IV. NEW FACILITIES FOR NEW PROSLEMS 


A significant develovoment curing the last year was the completion of a 
new building at Tuscaloosa, Ala., in which the Bureau of Mines laboratories 
and offices are now located. An allotment was made available by the Puolic 
Works Administration for constructing and equinping the Bureau of Mines 
building, and a site for the buildin = was granted to the Federal Goverznent 
by the University of Alabama. The oduilding was completed in the early spring 
and formally dedicated on May 26, 1230. It is a modern, well-equipped labor 
atory building and affords ideal »hysical facilities for the research wors 
on the nonmetallic minerals of the South. 


A similar building is now under construction at College Park, Md., to 
house the activities of nonmetallic investigations in the Bast and should te 
completed in the early snring of 1937. 


With the comoletion of these two new buildinss, increased facilities 
now are available for concucting research on nonmetallic mineral technoloz. 
In addition to the problems on which worl: is now in vrogress, several others 
deserve attention, and the following could well be included in the program 
of the Bureau: | 


The bleaching-clay industry has been growing and improving by leans 
and bounds. Bentonite (or rather montmorillonite), the active mineral in 
bentenite rock, is the vrincipal raw material. Due to distences of sources 
of bentonite it is hizhly desirable to find out how to syhthesize montnorillo 
nite from other more local clay minerals. 


Feldspathoid minerals of higher alumina content than ortho-clase are 
wanted by the glass industry. Nenhelite is such a mineral, and nerhelite 
syenites occur in the easterh United States where the material is wanted. 
A study of the mineralogical characteristics of the nephelite syenites shou 
be vigorously prosecuted, and then a number of separating methods can be 
Cevised. 


Recent discovery of the effect of sone materials in reducing grinding 
power, even when added in vanishingly small anounts to materials needing 
grinding, calls attention to the need of study of "srinding aids". 


Improvement in minerel fillers by filming them vith orgenic surface 
modifiers for producing dispersion in air, disnersion in liquids, improving 
wettability, or bringing about water renellance is a study which is sinilar 
to the use of flotation collecting and frothing agents and which can be 
conducted from that basis. 


Sand-blast mineral creins from spvecially treated minerals lixe garnet, 
corundum, flint, and others of that nature are capable of considerable im 
ment. Similar modification of grains of minerals so that they give better 
sand for sand vaver is next in order. The abrasive properties of our 
various pumices and vumicites, trivolis, and quartz sends add to the aoove 
to show that research on natural abrasives and volishing minerals would te 
well~justified. 
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